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Objective . We atteted W deteie the t uitable alia-
ig velcity f alyig the heiheic flw cvegece eua-
ti t calculate the ital valve aea i ital tei uiag a
ctiuity euati .
Backgud. The flw cvegece egi ethd ha bee
ued f calculatig ital valve aea i atiet with ital
tei. Hweve, the effect f vayig aliaig velcity  the
accuacy f thi ethd ha t bee ivetigated fully .
Methd. We tudied 42 atiet with ital tei uig
iagig ad Dle echcadigahy . Aliaig velcitie f 17,
21,28,34,40 ad 45 c/ wee ued. The taital axial flw
ate (Q [Vl) wa calculated uig the heiheic flw cve-
gece euati Q = 2 X a x R2 x AV x a/180, whee R (c) i the
axial adiu f the flw cvegece egi, AV i the aliaig
velcity, ad a/180 i a fact accutig f the iflw agle (a) .
Mital valve aea (A [c2 l) wa calculated accdig t the cti-
uity euati A = QN, whee V (c/) i the eak taital
velcity by the ctiuu wave Dle ethd .
Reult. Mital valve aea wa geively udeetiated
The flw cvegece egi, a ze f geive laia
velcity acceleati, ca be iaged by cl Dle ech-
cadigahy xial t the etictive ifice ad ha bee
ued a a ea f calculatig axial flw ate thugh the
egugitat ifice (1,2) . I vit ad i viv aial tudie
have detated that thi ethd culd be ued t calculate
the egugitat axial flw ate thugh the ifice (1-6) .
Recetly, the cl Dle flw cvegece egi ethd
ha al bee ued t calculate the taital axial flw
ate ad theefe t calculate ital valve aea uig the
ctiuity euati i atiet with ital tei (7,8) . Al-
thugh it wa validated that thi ethd culd be alied f the
calculati f ital valve aea i ital tei, the way t elect
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with iceaig aliaig velcity. The actual ad ecet diffe-
ece ted betwee the ital valve aea by the flw cvegece
egi ethd ad that by tw-dieial echcadigahic
laiety wee -0.06 t 0.23 c` (ea -± SD) ad 0.09 t 15.7%
at a aliaig velcity f 21 c/, iceaig gadually with
iceaig aliaig velcity, ad wee -1.24
:t 0.9 CM2
ad
-72.56 t 16.4% at a aliaig velcity f 45 c/ . Mital valve
aea etiated by the flw cvegece egi ethd at a
aliaig velcity f 21 c/ i 11 atiet with aciated >2+
ital egugitati (2.12 t 1.17 c2 ) ad 8 with aciated >2+
atic egugitati (1 .28 :l: 0.71 c2 ) wee t igificatly
diffeet uig laiety (2.24 t 1 .39 c2,

> 0.05 ad 1 .27 ±
0.74 c2,  > 0.05, eectively) but wee igificatly diffeet by
the eue half-tie ethd (1.59 ± 1.12 c2,  < 0.001 ad
1.63 ± 0.93 c2,  < 0 .01, eectively) .
Cclui . Thi tudy idicated the t aiate alia-
ig velcity f the accuate etiati f iital valve aea i
atiet with ital tei.
(J A Cg Cadil 1994;24:683-9)
the aliaig velcity ued i the heiheic flw cvegece
euati wa t fully ivetigated i the tudie (7,8) .
Ou ecet i vit tudy (9) ha hw that the hae f the
xial flw cvegece ivelcity egi i t ctat ad
chage with the aliaig velcity . The electi f a aliaig
velcity thu i vital t the accuacy f the cl Dle flw
cvegece egi ethd f the calculati f flw ate.
Theefe, the eet tudy wa udetake t deteie the
t uitable aliaig velcity f alyig the heiheic flw
cvegece euati f calculati f the taital axial
flw ate . We acetaied the ital valve aea uig a ctiuity
euati i atiet with ital tei by caig thi
ethd with tw-dieial echcadigahic laiety ad
the Dle eue half-tie ethd .
Methd
Study atiet. The tudy gu cited f 42 atiet
(15 e, 27 we with a ea age f 39 yea [age 17 t
59 yea]) with heuatic ital tei. The diagi wa
ade uig iagig ad Dle tw-dieial echcadi-
gahy. Twety-five atiet wee i iu hyth
ad 17
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Figue 1. T, Cl Dle aical lg-axi view f the left veticle
i ealy diatle i a atiet with ital tei at the aliaig velcity
f '1 cul. The flw cvegece egi i clealy viible ad i ee-
eted a a hetegeeu ed t blue aliaig lcated  the atial ide f
the ital valve, iediately xial t the it,d ifice . Btt,
Scheatic diaga hwig the adiu f the flw cvegece egi (R)
eaued a the ditace ft the fit cl aliaig f ed t blue t the
ital leaflet' edge f the left atial ide alg the diecti f the
ultaud bea, It al hw the eaueet f iflw agle (a)
fed by the ital leaflet. LA = left atiu ; LV = left veticle .
wee i atial fibillati . The heat ate wa 82 heat/i
(age 54 t 92 beat/i) f atiet with iu hyth ad
86 beat/i (age 65 t I10/i) f atiet with atial
fibillati . Of 42 atiet, 18 had ue ital tei  ital
tei aciated with <_2+ ital  atic egugitati, 14
had ital tei aciated with >2+ ital egugitati
ad 10 had ital tei aciated with >2+ atic egu-
gitati eaued by cl Dle  a cale f 0+ t 4+ .
Tw-dieial echcadigahic exaiati . The
achie ued wa a tw-dieial cl Dle flw
iagig yte (Alka SSD-870) with a taii fe-
uecy f 3 .5 MHz. The atiet udewet echcadigahic
exaiati i a 30° t 45° left lateal decubitu iti .
Cvetial iage wee btaied f the aateal ad
aical view. The iflw agle fed by the ital leaflet i
ealy diatle wa eaued  the aical lg-axi view f the
left veticle (Fig. I) .
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Stadad aateal ht-axi view wee ued t iage
the allet ital valve aea duig it axial eig i
ealy diatle, a decibed eviuly (10) . Ideedetly, tw
beve laieteed the ie edge f the ital ifice
uig the achie' built-i ftwae . Five cecutive ifice
aea  iage ted i cie-l ey wee aveaged by
each beve ad the ea eult wee calculated f each
atiet . If eithe beve believed that laiety culd t
be efed eliably, the tw-dieial echcadigahic
etiati f ital valve aea wa judged uucceful .
Dle ultaud exaiati . The eece f ital
ad atic egugitati wa ught caefully ad eiuati-
tated by Dle cl flw aig  a cale f 0+ t 4+
(11,12) . The axial ctiuu wave Dle hift ad t
clete velcity evele f ital iflw wee ecded by
fie adjutet f the diecti f the ctiuu wave bea
uig bth viual ectal dilay ad cl Dle guidace.
The agle betwee the ultaud bea ad the diecti f
the ital iflw wa iiized t btai the highet eak
velcitie. N agle cecti wa ade.
T calculate the ital valve aea uig the achie'
built-i ftwae, the evele f the ital iflw Dle
ectu wee taced ideedetly by tw beve accd-
ig t the eue half-tie ethd eted eviuly
(13,14). The eak taital velcitie al wee eaued.
Five cecutive ifice aea ad eak velcitie  the
Dle ectu ted i cie-l ey wee aveaged
by each beve ad the ea eult wee calculated f each
atiet . If the leadig edge wee abiguu, the Dle
tacig wa judged iadeuate .
Flw cvegece egi xial t the tetic ital
ifice. The flw cvegece egi xial t the tetic
ital ifice duig diatle wa beved ad ecded i the
aical lg-axi view f the left veticle . A cl ect agle
f 45° wa ued with a cedig cl flw iagig fae
ate f 7 t 15 Hz . A eie f aliaig velcitie f 17, 21, 28,
34, 40 ad 45 c/ wee ued by adjutig the ze baelie
hift. The axial adiu (R[c[) f the flw cvegece
egi i a cadiac cycle f each aliaig velcity wa elected
uig the cie-l fucti. It wa eaued a the ditace
f the fit cl aliaig f ed t blue t the ital leaflet'
cdt,e f the left atial ide alg the ultaud bea, judged
by tw ideedet beve (Fig . 1). The hae f the
ivelcity uface  hell wa aued t be a heihee .
The axial flw ate i diatle (0 [l/[) wa calculated
uig the heiheic flw cvegece euati Q = 2 X a X
R2 X AV X a/180, whee AV wa the aliaig velcity (el) ued
f the ecdig f the flw cvegece egi xial t the
ital ifice ad x/180 wa a fact that accuted f the iflw
agle (a) fed by ital leaflet (7) . Five cecutive tai-
tal axial flw ate wee aveaged by each beve ad the
ea eult wee calculated f each atiet. The ital valve
aea (A [c
21)
wa calculated accdig t the ctiuity eua-
ti A = Q/V, whee V (c'-) wa the eak taital velcity
i diatle ecded by ctiuu wave Dle .
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Reducibility f eaueet . T tet eliability f
eaueet, we adly elected 10 atiet ad dete-
ied ital valve aea baed  the tw-dieial ech-
cadigahic laiety, Dle eue half-tie ad flw
cvegece egi ethd, a judged by e beve  tw
ccai (itabeve vaiability). Athe beve ide-
edetly efed the deteiati f the ae atiet
(itebeve vaiability)
. The beve wee blided t each
the' eult. The ea ad SD f diffeece betwee
bevati wee 0.02 ± 0.13 c2 (itabeve) ad 0 .06 ±
0.18 c2 (itebeve) f ital valve aea deteied by
tw-dieial echcadigahy, 0.03 ± 0.15 c2 (itab-
eve) ad 0 .07 ± 0.18 c2 (itebeve) f the dete-
ied by the Dle eue half-tie ethd ad 0.02 t
0.12 c2 (itabeve) ad U6 :: 0.16 cu itebeve)
f the deteied by the flw cvegece egi ethd
at a aliaig velcity f 21 c/ .
Statitical aalyi. All value wee exeed a ea
1 SD. Mital valve aea btaied uig diffeet ethd wee
caed by aalyi f vaiace f eeated eaue .
Sigificat diffeece betwee gu wee aeed uig the
Scheft F tet f ultile cai . The celati be-
twee ital valve aea btaied uig the flw cvegece
egi ethd at a aliaig velcity f 21 c/ ad the ee
with laiety ad the Dle eue half-tie ethd
wee deteied uig a liea egei aalyi . A  value
< 0.05 wa tatitically igificat.
Reult
Succe ate f tw-dieial echcadigahic
laiety, Dle eue half-tie ethd ad flw
cvegece egi ethd f the etiati f ital valve
aea. Mital valve aea culd be deteied i 36 (86%) f 42
atiet uig tw-dieial echcadigahic laiety
ad i 37 (88%) f 42 atiet uig the eue half-tie
ethd. The flw cvegece egi wa clealy viible ad
eeeted a a hetegeeu ed t blue aliaig lcated at
the atial ide f the ital valve, iediately xial t the
ital ifice, i all 42 atiet duig diatle at the aliaig
velcitie f 21, 28, 34, 40 ad 45 c/ (Fig . 1). Althugh the
flw cvegece egi wa viible at the aliaig velcity f
17 call, it wa ucetai ad ubject t geat vaiability ag
cadiac cycle, defati ad fui with eighbig flw
heea ad wa t ued f the aalyi
. The ucce ate
f the flw cvegece egi ethd f the etiati f
ital valve aea wa 98% (41 f 42). The ital valve aea wa
t etiated i e atiet becaue f failue i deteiig
the eak taital flw velcity uig the ctiuu wave
Dle ethd .
Actual ad ecet diffeece betwee ital valve aea
btaied uig the flw cvegece egi ethd at diffeet
aliaig velcitie ad that btaied uig tw-dieial
echcadigahic laiety. Of 42 atiet, 33 had bth
tw-dieial ad Dle echcadigahic ecdig
that wee atifacty f eauig the ital valve aea
. Of
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'fable 1
. Actual ad Pecet Diffeece Betwee Mital Valve Aea
Obtaied by Flw Cvegece Regi Methd at Diffeet
Aliaig Velcitie ad That Obtaied by Tw-Dieial
Echcadigahic Plaiety i All 33 Patiet
Aliaig Velcity Actual Diffeece (c2) Pecet Diffeece
(cil) (ea ± I SD) (ea ± I SD)
33 atiet, 14 had ue ital tei  ital tei
aciated with :52+ ital  atic egugitati, 11 had
ital tei aciated with >2+ ital egugitati ad 8
had ital tei aciated with >2+ atic egugitati .
I thi gu, tw-dieial echcadigahy vided a
aatic tadad with which the flw cvegece egi ad
Dle eue half-tie ethd culd be caed. The
actual diffeece wa calculated a ital valve aea ee by the
flw cvegece egi ethd iu that ee by tw-
dieial echcadigahic laiety . The ecet diffe-
ece wee calculated a (actual diffeece/ital valve aea
by laiety) X 100%. They ae hw i Table 1, which
idicate that the ital valve aea wa geively udee-
tiated uig the flw cvegece egi ethd at icea-
ig aliaig velcitie, ad that the aliaig velcity f 21 c/
vided the t accuate etiati f ital valve aea
whe caed with laiety .
Flw cvegece egi ethd veu tw-dieial
echcadigahic laiety f eaueet f ital
valve aea . Mital valve aea calculated uig the flw cve-
gece egi ethd at the aliaig velcity f 21 c/
celated tgly with that eaued by tw-dieial
echcadigahy f all 33 atiet tudied (y = 1
. Ix - 0. 12,
 = 0.98, SEE = 0.09 c2, Fig. 2). Thee wa  tatitically
igificat diffeece betwee the ital valve aea btaied
uig the flw cvegece egi ethd at the aliaig
velcity f 21 c/ (1.61 ± 0.92 CM2 ) ad that eaued by
tw-dieial echcadigahic laiety (1 .66 ± 1 .05
c2,  > 0.05, Fig. 3) f all 33 atiet. Thee wee al 
igificat diffeece betwee the aea btaied by the tw
ethd i atiet with aciated >2+ ital  atic
egugitati. The ital valve aea eaued by the flw
cvegece egi ethd ad that ee with tw-
dieial echcadigahic laiety wee 2
.12 ± 1.17
c2 veu 2.24 ± 1 .39 c2 ( > 0 .05, Fig . 4) i I I atiet with
aciated >2+ ital egugitati ad 1
.28 ± 0.71 c2
veu 1 .27 ± 0.74 c2 ( > 0.05, Fig. 5) i 8 atiet with
aciated >2+ atic egugitati
.
Flw cvegece ethd veu eue half-tie
ethd f eaueet f ital valve aea
. Mital valve
aea deteied by the flw cvegece egi ethd at a
aliaig velcity f 21 c/ al celated well with that
btaied by the eue half-tie ethd (y = 0
.87x + 0 .11,
 = 0.89, SEE = 0 .17 c2, Fig
. 6). Althugh thee wa 
21
-0
.06± 0.23 0.09 ± 15 .70
28
-0
.25 ± 0A9
-11
.61 ± 25.07
34
-0
.47 a 0.71
-20
.16 ± 24.28
40
-0
.93 ± 0.85
-50
.40 ± 24.83
45
-1
.24 ± 0.90
-72
.56 ± 16.40
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Figue 2
. Scattelt f egei aalyi f ital valve aea
etiated by the flw cvegece egi (FCR) ethd ad that
deteied by tw-dieial echcadigahic laiety (2-D
Ech) i all 33 atiet
.
tatitically igificat diffeece betwee the ital valve aea
deteied with the flw cvegece egi ethd (1 .61 ±
0
.92 c2 ) ad that eaued by the eue half-tie ethd
(1.49 ± 0.89 e2 ,  > 0 .05, Fig . 3), whe all 33 atiet wee
evaluated, thi diffeece becae tatitically igificat whe
atiet with aciated >2+ ital  atic egugitati
wee valuated eaately. The ital valve aea deteied
by the flw cvegece egi ethd (2.12 ± 1.17 c) wa
igificatly lage tha that deteied uig the Dle
eue half-tie ethd (1
.59 ± 1
.12 c 2 ,
 < 0 .0(11, Fig. 4)
i 1 l atiet with aciated >2+ ital egugitati . Mital
valve aea eaued uig the flw cvegece egi
FIgue 3. Scattelt f ital valve aea etiated by tw-
dieial echcadigahic laiety (2-D Ech) ad the D-
le eue half-tie (Dle) ad flw cvegece egi (FCR)
ethd i all 33 atiet with ital tei. Vetical ba eeet
ea value ± SD.
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Figue 4. Scattelt f ital valve aea etiated by tw-
dieial echcadigahic laiety (2-D Ech) ad the D-
le eue half-tie (Dle) ad flw cvegece egi (FCR)
ethd i I I atiet with ital tei with aciated >2+ ital
egugitati. Vetical ba eeet ea value ± SD .
ethd (1
.28 ± 0.71 c) wa igificatly alle tha that
ee uig the Dle eue half-tie ethd (1 .63 ± 0.93
c2 ,  < 0.01, Fig . 5) i 8 atiet with aciated >2+ atic
egugitati .
Dicui
Selecti faliaig velcitie f alyig the heiheic
flw cvegece euati t calculate ital valve aea uig
a ctiuity euati. A .dicated i u eviu i vit
tudy (9), the theetical auti that the xiai flw
Figue S. Scattelt f ital valve aea etiated by tw-
dieial echcadigahic laiety (2-D Ech) ad the D-
le eue half-tie (Dle) ad flw cvegece egi (FCR)
ethd i eight atiet with ital tei with aciated >2+
atic egugitati . Vetical ba
eeet ea value SD.
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Figue 6 . Scallelt f egei aalyi f iital valve aea
etiated by the flw cvegece egi (FCR) ad Dle eue
half-tie (Dle) ethd i all 33 atiet with ital tei .
cvegece egi cit f a eie f heiheic uface
de t alway hld . I aticula, it de t fit f the
actical ituati whee the hae f the ivelcity uface
chage baed  the flw ate, ifice ize ad aliaig
velcity, chagig f flatteed t heiheic t heihe-
idal hae uch that alyig the ile heiheic flw
cvegece euati t calculate flw ate will bviuly
ve-  udeetiate actual flw ate . Ou eet cliical
tudy hwed that ital valve aea wa geively ude-
etiated by the heiheic flw cvegece euati at
iceaig aliaig velcitie uig a ctiuity euati . Thi
wa beved, with actual diffeece f -0 .06
CIP2
at the
aliaig velcity f 21 c/ t -1.24 c2 at the aliaig velcity
f 45 c/ whe caed with the ital valve aea btaied
uig tw-dieial echcadigahic laiety . Becaue
the eak taittal velcity did t chage f a give atiet
duig the eid f tudy, thi detated idiectly that
the taittal axial flw ate i . : atiet with ital
tei wa geively udeetiated by the heiheic
flw cvegece euati at iceaig aliaig velcitie .
Ou ecet i vit tudy (9) idicated that the ve- 
udeetiati f actual flw ate, i view f the ucetaity
f deteiig tue cl aliaig hae, culd be cected by
electig the aliaig velcity uig the taifice eue
gadiet. Thi yield a ivelcity uface that fit f the
heiheic auti, t btai a e accuate etiati
f actual flw ate ; the lw aliaig velcity huld be ued f
a lage ifice ad lw flw ate that ced t eue
gadiet <40  Hg . Peviu tudie al have hw that
the udeetiati f actual flw ate i ughly euivalet t
the ati f the aliaig velcity f iteet t the eak ifice
velcity (15), ad the flw ate ca be etiated accuately
whe the aliaig velcity i baelie hifted t <10% f the
eak taifice velcity (16) . Thee bevati i at will
exlai the fidig i u eet cliical tudy that the ital
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valve aea wa etiated bet uig the flw cvegece
egi ethd at the lw aliaig velcity f 21 c/ . Thi wa
ee whe caed with the eult btaied uig iai-
ety becaue f the elatively lw eak taittal velcity,
f 160 t 250 c/, with a cedig eak eue
gadiet f 10 t 25  Hg, beved i the eet tudy .
Accdig t u i vit tudy (9) ad the f the
(5,15,16), the aiate aliaig velcity i diffeet i each
hedyaic tate ad ut be deteied f each age f
flw cditi ecuteed cliically . Hweve, i the eet
tudy, althugh the hae ad ize f the ital valve ifice
wa diffeet f atiet t atiet ad actual taittal
axial flw ate vaied (eecially betwee atiet withut
ad with vaiu degee f aciated ital egugitati),
the ve-  udeetiati f ital valve aea by the
heiheic flw cvegece egi ethd at the fixed
aliaig velcity f 21 c/ wa t ted eve i atiet with
>2+ ital egugitati. Thi ay be exlaied by fidig i
u eviu i vit tudy that the aliaig velcity t
uitable f the calculati f flw ate with a heiheic flw
cvegece euati wa deedet  the eue gadiet,
but t  the ifice ize (9) . Thi i uted al by fidig
i the eet tudy that the eak taittal eue gadiet
wa withi the all age f 10 t 25  Hg. Peviu tudie
al have hw that a lw aliaig velcity culd educe the
effect f the hae ad ize f the ifice, a well a actual flw
ate,  the hae f the ivelcity uface f the flw
cvegece egi (1,2) . I additi, a lw aliaig velcity
allw a iceae i the adial ditace f the flw cve-
gece egi ad theeby educe the e i eauig the
adiu f the flw cvegece egi . Me ecetly, Ut-
uiya et al. (5) eted i a i vit tudy that the hae
f the flw cvegece egi wa ealy heiheic . They
ted al that the flw ate wa calculated accuately uig a
heiheic del with e blue-ed iteface adiu t
eaue the xial ivelcity uface aea with a aliaig
velcity f 15 c/ ude the cditi f a taifice flw
velcity f 1 .5 t 2.2 / ve a age f ifice aea f 0.3 t
2.0 c2. Thi wa axiately iila t the cditi
ecuteed i the eet tudy i atiet with ital
tei .
Etiati f ital valve aea uig the flw cvegece
egi, tw-dieial echcadigahic laiety ad
Dle eue half-tie ethd . The flw cvegece
egi wa viible xial t the tetic ital ifice i all
42 atiet with ital tei, icludig the withut ati-
facty tw-dieial echcadigahy ecdig f the
ital valve, wheea the ucce ate f the tw-dieial
echcadigahy ad Dle eue half-tie ethd f
the etiati f ital valve aea wee ly 86% ad 88%,
eectively . Thi idicate that the ecdig f the flw
cvegece egi xial t the tetic ital ifice wa
t iflueced by the ital leaflet calcificati, thickeig ad
ditti . Thu the flw cvegece egi ethd i clii-
cally feaible f the eaueet f ital valve aea i
atiet with ital tei .
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The ital valve aea deteied uig the flw cve-
gece egi ethd at a aliaig velcity f 21 c/ ce-
lated well with that deteied uig tw-dieial ech-
ca.iigahic laiety ; thee wa  igificat diffeece
betwee the i atiet withut ad with aciated ital 
atic egugitati . Nevethele, a tatitically igificat
diffeece exited bth betwee the ital valve aea dete-
ied uig the flw cvegece egi ethd ad that
deteied uig the Dle eue half-tie ethd, ad
betwee the ital valve aea iaged uig tw-dieial
echcadigahic laiety ad that ee with the Dle
eue half-tie ethd i atiet with >2+ ital 
atic egugitati . Thi idicate that the flw cvegece
egi ethd f etiatig ital valve aea i accuate ad
t iflueced by aciated ital  atic egugitati . It i
efeable t the Dle eue half-tie ethd i a-
tiet with aciated deate t evee ital  atic
egugitati .
The ital valve aea evaluated uig the flw cvegece
egi ethd wa btaied by dividig the diatlic tai-
tal axial flw ate by the diatlic eak taital velcity
ecded with ctiuu wave Dle accdig t the
ctiuity icile. Theefe, it i actually the effective ital
valve aea that ced t the aea f the vea ctacta,
but t t the aatic ital valve aea (17) . The effective
ital valve aea i alle tha the aatic e wig t the
ctacti f the flw tea a bld ae thugh the
tetic ital ifice (17,13). I the eet tudy, hweve,
thee wee  igificat diffeece betwee the ital valve
aea ee uig the flw cvegece egi ethd (effective)
at a aliaig velcity f 21 c/ ad that beved with
tw-dieial echcadigahic laiety (aatic) . A
tetial exlaati f thi i that the ue f a aliaig
velcity f 21 c/ caued a ild veetiati f the
taital axial flw ate ad theefe a veetiati
f the edicted aea .
Cliulcal Ilicati. The eet tudy hw the actual
ad ecet diffeece betwee the ital valve aea btaied
uig the flw cvegece egi ethd at diffeet aliaig
velcitie ad that btaied with tw-dieial echcadi-
gahic laiety. Thi ay vide a way t elect the
aiate aliaig velcity t ake the flw cvegece
egi ivelcity uface fit the heiheic auti, t
btai a e accuate etiati f the taital axial
flw ate ad theefe the ital valve aea uig the cti-
uity icile i atiet with ital tei.
A idicated i the eet ad eviu tudie (7,8), thi
techiue ay vide a ile ad ueful alteative t
calculatig the ifice aea i ital tei whe the eue
half-tie i affected by hedyaic chage (19,20) ad
diect tw-dieial echcadigahic laiety i li-
ited (21-24) .
Iitati f
the eet tudy ad the Nw cvegece
agla ethd. The cai f ital valve aea etia-
ti ag diffeet ethd wee de ly i a liited
ube f atiet (33/42), i which all f the ecdig wee
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ucceful . The accuacy f the flw cvegece egi
ethd f the etiati f ital valve aea wa t
deteied i atiet with uucceful echcadigahic
laiety. Futhe tudie ae eeded t deteie the
accuacy f the flw cvegece ethd i uch a ubgu f
atiet by uig the Gli fula f ital valve aea
calculati . Hweve, it huld be ket i id that the Gli
fula f calculati f ital valve aea ha it w
liitati ad i affected by hedyaic chage, uch a
aciated ital egugitati (25).
The agle fed by the ital leaflet thee dieial
ad leaflet geety ay t be evaluated by jut eauig
the agle ceated by the leaflet i the aical lg-axi view f
the left veticle, a efed i the eet tudy (26). Thi
ctitute e f the liitati f the flw cvegece
egi ethd f the calculati f ital valve aea .
Athe liitati i the all ize f the xial flw
cvegece egi, which ay liit the accuacy f eaue-
et. A idicated i the eet ad eviu tudie (5,7),
uch e ca be iiized by deceaig the aliaig velcity
t iceae the eaued adiu .
Cclui. The eet tudy eeted the actual ad
ecet diffeece betwee ital valve aea btaied uig
the flw cvegece egi ethd at diffeet aliaig
velcitie ad the btaied by tw-dieial echcadi-
gahic laiety. Thi vide a way t elect the a-
iate aliaig velcity  that the flw cvegece ivelcity
fit f the heiheic flw cvegece euati will btai a
e accuate etiati f the taital axial flw ate,
ad theefe ital valve aea, uig the ctiuity icile
i ital tei. The flw cvegece egi ethd allw
f accuate eaueet f the ital valve aea ad i t
iflueced by aciated ital  atic egugitati .
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